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DQG ELRFRPSDWLEOH SURSHUWLHV RI PHPEUDQH ,W LV VXSSRVHG WKDW DW FRQWDFW ZLWK EORRG WKH
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SURWHLQ WKDW OHDGV ILQDOO\ WR WKH LQFUHDVH RI PDWHULDO KHPRFRPSDWLELOLW\ 7KH ELRORJLFDO
VWUXFWXUHVHVSHFLDOO\FHOOPHPEUDQHVLQFOXGHK\GURSKLOHDQGK\GURSKRELFGRPDLQVRIVL]HIURP
QDQRPHWHUVWRWKHDQJVWURPXQLWVRIPRVDLFNLQG,WLVVXSSRVHGWKDWWKHVLPXODWLRQRI
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PHWKRGVRIVXUIDFHPRGLILFDWLRQRISRO\PHUVRQWKHELRDQGKHPRFRPSDWLELOLW\7KHVDPSOHVIRU
WKH KHPRFRPSDWLELOLW\ LQYHVWLJDWLRQ ZHUH VHOHFWHG DFFRUGLQJ WR WKH KHPRO\VLV QXPEHU WKH
LQIOXHQFH RI SRO\PHU VXUIDFH RQ WKH HU\WKURF\WH O\VLVGHVWUXFWLRQ LQGXFHG E\ WKH SRO\PHU
VXUIDFH)RUWKHTXDQWLWDWLYHFULWHULRQZDVWDNHQWKHKHPRO\VLVUHODWLYHQXPEHUɚɝLQSHUFHQWDJH
WHUPV7KHDGKHVLRQDQGDFWLYDWLRQUHJLVWUDWLRQRIWKURPERF\WHVZDVUHDOL]HGDIWHUWKHVDPSOHV
LQFXEDWLRQ LQ WKHFLWUDWHGKXPDQEORRGSODVPDHQULFKHGE\ WKURPERF\WHVDQGDIWHU WKHLU
SKRWRJUDSKLQJ RQ DQ HOHFWURQLF VFDQQLQJ PLFURVFRSH -HRO -DSDQ )RU WKH TXDQWLWDWLYH
FKDUDFWHULVWLF ZDV WDNHQ WKH UHODWLYH QXPEHU RI WKURPERF\WH DGKHVLRQ 7KH WKURPERF\WH
DFWLYDWLRQ GHJUHH RQ WKH LQYHVWLJDWHG PHPEUDQH VXUIDFH ZDV GHILQHG DV D UHODWLRQ RI FHOO
TXDQWLW\ LQ WKH VWURQJO\ DFWLYDWHG IRUP FRPSOHWHO\ VSUHDGHDJOH FHOOV DQG DJJUHJDWHV WR WKH
WRWDODGKHUHQWWKURPERF\WHVH[SUHVVHGLQSHUFHQWDJHWHUPV
7KHUH ZHUH UHDOL]HG FRPSDUDWLYH LQYHVWLJDWLRQV RI WKH LQIOXHQFH RI VXUIDFH PRGLILFDWLRQ RI
PHPEUDQHV RQ WKH EDVLV RI SRO\HWK\OHQH DQG SRO\DPLGH E\ WKHPHWKRGV RI SODVPDFKHPLFDO
WUHDWPHQW DQG FKHPLFDO PRGLILFDWLRQ E\ IOXRULQDWLRQ DQG VXOIRQDWLRQ LQ YDULRXV WHFKQRORJLFDO
RSWLRQVRQWKHLQWHUDFWLRQZLWKEORRGFRPSRQHQWV>@)RUWKHYDULDWLRQRIWKHLQIOXHQFHGHSWK
RI WKHVHPHWKRGVRQ WKHPHPEUDQHVXUIDFHZHUHFKRVHQ WKHYDULRXVSURFHVVLQJ WLPHVDW WKH
RSWLPXP YDOXHV RI WKH RWKHU SDUDPHWHUV RI PRGLILFDWLRQ SURFHVVHV 7KHUH ZHUH GHILQHG WKH
REVHUYDEOH FKDQJHV RI VRPH VXUIDFH FKDUDFWHULVWLFV RI SRO\HWK\OHQH VXFK DV WKH OLPLWLQJ
ZHWWLQJDQJOHRQZDWHUWKHVXUIDFHHQHUJ\DQGWKHVXUIDFHOD\HUPRUSKRORJ\,WZDVVKRZQWKDW
WKHVH FKDQJHV DUH V\PEDWLF E\ QDWXUH ,W ZDV VWXGLHG WKH LQIOXHQFH RI WKH PHWKRGV RI
SRO\HWK\OHQHSURFHVVLQJRQWKHKHPRFRPSDWLELOLW\SDUDPHWHUVRIWKHPRGLILHGVXUIDFHVXFKDV
WKHGHJUHHRIKHPRO\VLVLQGXFHGE\FRQWDFWZLWKDIRUHLJQVXUIDFHWKHQXPEHURIWKHDGKHUHQW
WKURPERF\WHVDQGWKHLUDFWLYDWLRQGHJUHH$OOWKUHHVWXGLHGPHWKRGVRIPRGLILFDWLRQKDYHVKRZQ
WKH SRVVLELOLW\ RI D FRQVLGHUDEOH LPSURYHPHQW RI KHPRFRPSDWLELOLW\ SDUDPHWHUV EXW WKHPRVW
SHUVSHFWLYH LV WKH PHWKRG RI VXUIDFH IOXRULQDWLRQ SURYLGLQJ WKH PD[LPXP LQFUHDVH RI
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KHPRFRPSDWLEOHSURSHUWLHVDQGDOORZLQJPRGLI\LQJ WKH ILQLVKHGSURGXFWVRIYDULRXV IRUPVDQG
VL]HV
2QWKHILJXUHDUHVKRZQWKHSKRWRVLOOXVWUDWLQJWKHFKDQJHVRIDGKHVLRQDQGDFWLYDWLRQQDWXUH
RIWKURPERF\WHVRQPHPEUDQHVVXUIDFHDVDUHVXOWRIWKHLUPRGLILFDWLRQ7KHSURFHVVLQJE\DOO
RIIHUHGPHWKRGVLVDFFRPSDQLHGE\WKHGHFUHDVHRIWKHQXPEHURIDGKHUHQWWKURPERF\WHVWKDW
LVHYLGHQFHRIWKHLQFUHDVHRIKHPRFRPSDWLEOHSURSHUWLHVRQWKHPRGLILHGVXUIDFH
$V HYLGHQW IURP WKH WDEOH  DOO LQYHVWLJDWHG VDPSOHV VDWLVI\ WKH FULWHULD IRU WKH VHOHFWLRQ
DFFRUGLQJWRWKHWHVWRIKXPDQHU\WKURF\WHKHPRO\VLVGHJUHHLQGXFHGE\FRQWDFWZLWKDIRUHLJQ
VXUIDFH7KHQXPEHURIDGKHUHQWWKURPERF\WHVDQGWKHGHJUHHRIWKHLUDFWLYDWLRQGHFUHDVHDVD
UHVXOWRIIOXRULQDWLRQRISRO\HWK\OHQHVXUIDFH%XWWKHGHSHQGHQFHRIWKHGHJUHHRIPDQLIHVWDWLRQ
RI WKHVHFKDQJHVRQWKH WLPHRIIOXRULQDWLRQ LVH[WUHPHE\QDWXUHHJ WKHPLQLPXPDGKHVLRQ
DQGDFWLYDWLRQGHJUHHRIWKHDGKHUHQWWKURPERF\WHVLVREVHUYHGDWWKHWLPHRISURFHVVLQJRI
PLQXWHV ,QFRPSDULVRQZLWK WKHSURFHVVLQJ LQJORZGLVFKDUJHSODVPDSURYLGHV WKHPHWKRGRI
VXUIDFHIOXRULQDWLRQPRUHH[SOLFLWGHFUHDVHRIERWKWKHWRWDODGKHUHQWWKURPERF\WHVFULWHULRQRI
WKHUHODWLYHQXPEHURIWKURPERF\WHDGKHVLRQDQGWKHGHJUHHRIWKHLUDFWLYDWLRQ7KHVXOIRQDWLRQ
WHOOV DPELJXRXVO\ RQ WKH SDUDPHWHUV RI LQWHUDFWLRQ RI SRO\HWK\OHQH VXUIDFHZLWK WKURPERF\WHV
WDE6RWKHQXPEHURIWKHDGKHUHQWFHOOVDWWKHSURFHVVLQJWLPHRIPLQXWHVLVDPLQLPXP
ZKHUHDVWKHGHJUHHRIWKHLUDFWLYDWLRQLVDPD[LPXP
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K\GURSKRELF VWUXFWXUHV $W WKH VDPH WLPH GHSHQGV WKH FKDUDFWHU RI WKH KHPRFRPSDWLELOLW\
FKDQJHRISRO\PHURQWKHSURFHVVLQJFRQGLWLRQVDQGLVGLIIHUHQWIRUHDFKRIWKHXVHGPHWKRGV
$V WKHPRVWSHUVSHFWLYHVKRXOGEH UHFRJQL]HG WKH IOXRULQDWLRQPHWKRG WKHDSSOLFDWLRQ RI WKLV
PHWKRGLQFOXGLQJ LQPL[ZLWKRWKHUJDVHVIRUSURFHVVLQJRIPHPEUDQHVDOORZVWRDFKLHYHWKH
PD[LPXPHIIHFWLQWKHYLHZRIWKHLQFUHDVLQJRIKHPRFRPSDWLEOHSURSHUWLHVRIPHPEUDQHV

7DEOH7KHSDUDPHWHUVRIKHPRFRPSDWLELOLW\RI WKHRULJLQDODQG WKHPRGLILHGPHPEUDQHVRQ
WKHEDVLVRISRO\HWK\OHQH
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